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3.3 0*27 3*;m3,S23.0? 3** LX*%3Ji0.69S 

-9; r<i ? #*fm&4:&®m*m /./s2,$36*k) * 
*tt*y y*-A>( r 4 ? w hp ft 

/, 7 4 2 7 7 J"» ; * O 4* HP #3.6 3 7,9 0 9* ) © * 
TT^f i/y^iCfr^ y 

u iiCi^tSbniio^ sAi^ft:^ xo 

ffifc*^-t:<£fflT*©K:aL-t^*« * - ^ * * 
*>>Rx*?-/n>xtf» n s »c ( > * ) r * v n 

IB & © ( > * )T^y^Kx^^ A '-C^57hm 

-9fcL/ttf*^-c&«3n/t* y x-^yurf? y * - 

^ti^^^f ^^Klbni. * £ ft * ^ * y 

isi^xcf. a*K-toio*^7^ y^^tsft* 

ju^^^^S^9A^tL/t4ey ^ k ■ + f a> ft * 



&2.7 3 9, 6 2 0^& X VmZ&S?,7*m ) tt q& 

* y 4 y v r * - h -Ktlra/fk^K^^i 
W §5 # £ LTmia&©S©efe»3n7trf g * kd 

ft £ to * flu . 7ijr/» 

( Siuaden - Frtich ) % • 4 ^ * — * 4 7 ^ * 
IJ '/i-/ (Utiriclmoi Publliheri ) » - 
a - g - ;/o y KyRfi, ^ 4, jfi y - X 
( Hl*h Polymers ) . ft VA *. F U * f * V X, 
4r $ X h 11 - TV? T 9 J o - ( Poly - 
uretbiau, Ch«ml itry md Technology ) J , & I 

-fSJ-^H^Xtf&Hfc, f&J Jl -ft 4 

Jl * X tfft / 9 9%. * tVf 5 * 
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* * *GLK ( KuKStitof f-Handbuch K ft VII % • 
7 4 < V * • * K r ^ ^ (Vtew.g-Hochtleo) • 

# A* A- • ^ yf - • 7 x a* 5 — ^ (Car 1 Hmier- 
Vtrlfti) % A * 5> t ( Munich ) % / 96 6 O fl) £ W 
ft^Jjf-ft7/jIKi5©'3^T^* 0 frit < t 
% .2 <E© 4 y * 7 * - hRfS&OTK^H^fc^*. 

T * t O a # «J ) ^»«fflt4 tHiTH. 

is # k x j> * <t » a * y * KB^yjuft^ftt 
o &#Km n tr & * ( »m y#tt.w®£K3E«a* 

#2,7 0 6,2 9 7-% >.*;fc<fc*.2ffl©-fyf7* 
-KEfStt©**®**^*, i>*<? 3 2 ~ 0- 0 0 

Ltaaocnboit^lDttt r d * a- as i 



~ « o © >r y^r* - hEroe-©**®**^ 

T ^ * 0 4> ft < tUiSOO'/7^-h£J5tt 
©zKSSIK^fcf*, rf*^J.2~^0 0©#^Sfc 

£ A o 

- a< , /, 2 - & tlf /, i-Zotfi/y/M- 
a- , /, ^-^XCF^i-^^-v/x^iJa-ju, /, 

J'--«^^X^*-A'. / ( © - ^ ^ t / * - A'* 

/, t-*9*v&*-»* 

A* » /, ^ - ;* - H Kn*$/y^A-f^o^*-fr 
X , .2 - > A* - /, J-^O^X^^-A*, 

oAT'-fx *B4#tfftii7,2J,J?.2*t ), 

/ ij He n - a* % hU/^-o-A'7 P n^fy % X * 

x i; ^ JJ J. — A* » t a |< - /W, -"r^ — h-A-^I 

i>" y a* e h - A* % OtUfft. j^xti/yf J 9- 

A' % hijifi/y/ija-^^f^ifvy/ 
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4rf?y*f-ux^y3-A*, / o if i/ y ; ij a 
- a- , ^ (? (?1 t o 1:W-f*X iSJK4^ 

y?*a tfi^x^y a — a*, ^^^■ux^ r y a — a*^ 

1/ y / 'J 3— A* % ^ t K n ^ V 7 X - A/ 7° 

y - a* r S x , & * * / — % v + n - > r a* 
^x^y-A'Ti ^» hyx^y-A-r ^^^X 
Cfi • 7 i yro^y-A-^a-a-U-c^^o 

-A*H % Kb + ^T*f t If t t P" t'/^ I- 
^tOSt^C r*^*-^ (f«rmoia) J )*7t 

tt » 01 uxo^«^fb^%i^xcf^tt»t u-co 
xx^^-A-^r^jKtt 4it#%01?lETO^A' 

±Eta^«8^<ba7C^xo-c^bn^>^iiT 

A* 3 — A" ( T *A*i h — A' ( f or ml to 1 ) J ) tt 
&2.73f,/ Sim* X m-2,7/^J-/^^ ) o 



( P>f Wffia«K|ffl#|&JL7J£iVJ9 
-^|c»^U7t*'J>f y y 7 * - FltfAl^^^ 

2>63?,7S9-%). 

*v wt t y. /, /* - rr* * + v * *t t y 

!) t + » - S - 7i ^ >^^^^o-s^^v(r-f 

te Kb J. ij wx^Ti y & I & * ti b ofc&to % 
p b - ;<p->iifV^ - & 7 $ s & 7 x. 
* *> / y + p - * *s V v y *S 7 i y + 
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m #2,63 £73/ ^ ) *x vnasc ► « r < * ( pg 

HfIMft*nr^y, ^«>t^ P? 

P , lift Mt^P, ^ o j/ £ . C tt < B , 
f * ? * 7^y», ^-/^7^yl 
-k^i/Xtt, ^"7n*»^X[ff 

S © «? * p ? P ; / .-kO^/i^K^D * * 
x»t P9 * r ( >'<rs'«lt||ia&H9|J l * ff 
/,7 7CU?/-9 )Oi5HH^^.n- 7Mu 

$ i) a, *J> f 7 ^tuy^/^;y8i^ t ^^ 

XV ^9^ - T t -/ X * A* * $ ft Jls if ? ( ftm 

A9 02.9 3/*) ol}47</*^M^Kft 



7 a* P -f * y» * tt* * xltMt 
* t t #-C $ * ( *BB*ltft47J«r 7 ; M 

M£*&&M *S 7 $ ^ © 0| *± * - T 5/ h ? * 

40*<U**-** i Cf mi/ ;3, 

AtOJLtSSH *&Vi*fm3.6?/.2?0** ^1 
i,7J4,i.T0-9) • SU0*0,4 SO^Xlfm 
^ KEVL* tilt * x T *m * 'S y I ^ ; x - 
^^3st^tr^7Jy ( P-f * #*ttJ«#S8 MIR 
* ft/, 7 70, J- .2 J-** X Cf m/.S0?,/72* ( * 9 
tf*J,4,5-*U^-9*x Cf ft* 7 J AJf J-9) ) ; J-tt 

jPttafcttfcsn-ci^aj-^B**:/-/,,? - 7 
x^ux^Tiv( tM?«*miK&Bi9ija*ft 

2>0 0/ t 7 72*inU02SJ9&**XvaU0 6Xf6 9 
■9 ) # 3, 3* - *S 9 n a* ~ */ 7 1 j *S 7 

» t * y \ Y *) v y 1/7 t y \ ¥>V - *S7 * s - 
*S7 y \ V. V - *S7 * S 'S 7 * * a, *S 



* a>7 4 P ( m&2>*0*,9 7 6* ) ; #7 i J i/ 7 

mmisotvov* ) ; 7 

*> * *<* *36|fC ^tI»^/t^S».; 7 i y 
( mm2.6 3f,7 6 01} )ltr7*S**y*:s*x + 

ft-^7,2 oj t>m p-f y^wpwa^aig^ 

a#ux^&o &&m - *mwt*s7 * ^ © « « r 

W ^#WPW«^ra^«i#^7J^i-7^#K U7 
W k. « ^ U V y , T ^ — ^ * y v % * ij x * X 

vy^v^xvttftfrctt^^a/t^^A'^xH, 
fl*.tft*i<», r ^ «f ^ HI , 7^A.«i % ^ - t 

«e>rc. «<H^ytiHt, 0.0/ ~~/o 
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c © x 9 4-t fiiii^^^tt^f >r ? v & t 

V *S jut i y . 7 $ v * * f 7 l J >v 

or $ a* 7 a* a - % -y^D^^-^y— A'frxcf 

X ^ 1/ y ^ U 3-A'*>>X7'A'X — f A'OIH 

-i-to^^fifc^r-t-a-tote©* u * - n © 
5 * 

HO-(CH 2 ) x -CO-0-(CH 2 ) y -OH friV 
HO- ( CH 2 ) x - 0- CO- R- CO- 0- (CH 2 ) x - OH 

Rtt/~ / 0iB(»t u < ~ 4 <a > ©&*® 

^fc^tfTA-^vyaiTtH:*- / 0 © © *® 
* * £ tf f ^ a T^ + ^^3lt)ttt7'J - w ;/ £ 
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cox H^-A'OA^fliiiflm - * 

« - n h* a ^ v ^ + -y ^ - r - t K a * -y & © 
x * 7- , 7 ( ^ - i: ro+'/i 

^ A' ) - X^^A'^Xtf^^^/A-jS^^ - ( ^ 

- t Pa+vx^A')- x^^A^^a^U't^^o 

HO- (CH 2 ) x -0-C0-NH-R' -NH-CO-0- (CH 2 ) X -0H 

?tttf7A' + ^y»*i^tt^ / J" <H © 

ffi ^ * £ tr * ^ oT^+^yXi^HT'J -\s v 

^ v x - * - ( ^ - fcKo*5'xf-A**V*>') 

x 4 - «/7x*a*>/x - * a - ( a - * 



Fn^y^f ) & L "C £ . 

H0-(CH 2 ) x -N-C0-NH- R* -NH- CO-N- ( CH 2 ) x ~ OH 

a* 

^112-/118 ( #* u<tt.2~?fis)©ia*® 

^i^trT^ + ^^S^i^tt^ / J" <H© 

El * # tf f ^ o7A-^^^«i/ttt7y - f V 

& * » L * 

- * - ( ^ - n M + A/RJS ) X 

CH, 



7 

/\ CH 5 



HO- CHj- CHg-Nfl-CO-NH ^ ^ 



CH^ KH- C0-NH-C%- CHj-OH 
CH 5 



tt * * * x {££ **tr*y*-A'(H KM?**!* 

m &&m&m*9U7/ 9,3 7 2* ) . »t u < n * 

t^77 h t /. v - * * y 'S * ~ * toft to® 

tf* ^ 3PJ -C $> A p 

* $s 9! © * u * v * y *n*k? & okg m* *s 

4 J * 7 * - h*Xtf/*fctt*!)4 / V 7 * - 
h IX . ft * tf ' fi>- 7 * 3/ ( W. Sl.f k»n) * % 

a.**.* U - * ^ * * 7 i- - v v Y » * 
i — ( Jnatus Li«blgi AnBilia d«r Chtml* ) * 

»7J-R~l*/i4Kfcie<*sn*SL© 

Bi ft . Bi 81 * * 7M77f4 ? ^ . * • Hi * 
COX 344 r/7^ - mTEO«KK^T4 
Q (NC0) ft 

Q tt ^ ~ / * M ( U < ft * ~ / 0® ) © 
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iB(»H(tt^/ Jl!B)©B*IK***tf7 

7 * — h . /, ^-7 t h7>^W>'^^yv/T^- 

/J-Kf ^y^y^T^-K ? o y * x - 
/J - ';0'/74 - K ^ o * t ^ - /, J 
-*Xtf-/, *M y-yr^-hfri^cftfj 

h Uf *: i - O y7t f - >f a* * a -s. 

KBftlf %3,*0/./ 9 0*s K 4«i - 4 

^ - t Kn h y i/y;o'/7*-^i 
#£**>©#*&#©*&#%>. ^*tt fb-u 

-*XP/4*tt/. 0- 7 * * f * «M y -x 7 * 
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X Cf /# ^ - 7**ux*Myf7*-F. - 
* X 4 4 - Mi/y^-l y '/7*->*ttft 

tf*7*-vx-/, j-- y y->7*-h*&^L 

-C V* * o 

h y7X-A->*x-^ - ^ ij 4 y x r * 

ij7*s^^ 1 J>fv/y»i?Hy^7^-)' (C 

^U7/#KE««^t^4); m - *X p - 
4 y * r i- Y 7=>aa,*a> y -x 7 * — h 

( #B#lf aw**^^* ) ;«/LttMs'*» 

3,27 7,/ 3?*) »CE*S#t*SL©'<A**o A*<fc 7 

y - a- * ij >f y 'x r * - h ; Ms'UttB 

/,0 910 07m #B#lf ffU/ SZ/ t>2*i ) * X 



4J- J7,^^J-#3> X SUJ* SX2S0-5K g2t8* ft fc 

yA*A*-XiM y x 7 * - h ( # B # If £ 
3,492.330^) ;SB«tt>^«n04. * * * 

^ifi7/^iiH^Ett^^3tI07o 77 

^-i»st4tfrf | JOv7*-^ ; # b # 8f £ . 

3,0 0/.9 73^+ r 4 y 6tttK/.02A7?9* ; K 
/,222 f 0&74** LV W.-O 27,3 9*** X Cf P -f * 
«»W««H«IB»»/.f-2«^i^-tirXCF» 

A^^*^^^-»rciB«*n^ao-f y f 7 * v - h 
s * ^ tr * ') 4 y f 7 * - k ; a * - # §f & 
7S4-2 4/4*ft»t*B«ft MUJ?«/ ^^^xt^ 
BA*4*fl4* J" 7-^ KE«t3*/tS©*v* x £ 
tr * U 4 y *✓ 7 * - h M7«M/ ( 230,77* 
*. *B*ltft4/ -2**0** : ■«^Ai7J**' 
XlF*A/.2fl40J** X CF «B»»«mw« 

4 y *7 * - h 5 #ffl«l**i,4^/04#ifCEtt 



LVK/.0-72.9 Xm®&m3,S67,763 

^©i^^A-aii^tf^ y 4 y x 7 * - h ; ± & 
© -x 4 y -x 7 * - !• i7-t ^-^toRC&JK^ 
( M^rf m/. 07 2,3? s* )^xcffi#u^ai 

KSti^f ^t^tf^H y x 7 * - h ( # B # 
If ) *(£/8:r * £ t & » 

* * * KltCffiCK!! 4 V f 7 * - h © / * 

««± * K u^gfto^o, fyx7 
* - h oi^WJi^lK^wtlitni'f y f 7 

±S& © * y 4 yv7*-hot^*lt*U 

- tt *c . fiiWfrcAf Lfi^^y ^ y v 7 * - 

7* - ^XtFtftiO*lt(foat«! (TTDIJ). 
7 = y x**A*A7A»^e KTiS'&U. "P^T* 

^Au?y > t u y * h 7 * - h ( rmsi 
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KDI J F g % / 

T ° 7 7 * - h £ . -fwrau-has. & $ & 

*7tld:*~-u:y H6 % * tr* V 5> *✓ 7 * - h 

cr*««n»*M ► j ) * a /a 

iO#«»C|fft LH. -i^-^Xtf/t/ttt.2,4 

st tt - '/-*yfT*-h fc 

n*i©&®^ n/t^ 'J 4 y 7 * - 

h # # * L < . ^7^X-U-';^/i'7* 

- ^r - #73.**** v i>4 y y T * - h 
frllf !■ ij UX'/O '/7* - h ( 0 % .2, 4* - 

0 

*&$*^ffiT*rc2^^Wfflft^£©«&flnflj 
j*XtfS&fflttzk*Xtf/**flSSft»J£ Utftffl 
:T*&»f6t£©&ra**tt*r8^®*&SL^^ 

^ u x , ^bb#*a, ||ft*f »f *ft^ 
**7 7*'**'t*y* *s ?' * & *s 7 * * * t * % s 

r « v * x -tnos jRE&tt ( hM^#^m® 
2ej mmmm^62^s27^ *x g^^j-.^ 

/, ^ - T 1T * V 9 o - (JL.2,,2) - 

N - > A- - N* - >S t T f7 S ;if^tf-«7'; 

•>> ^ ( P* we£5Si9i*8*SU4J&7*' 7#). 

N, N - i> / ^ h ly *? „ 7 $ v „ N, N - *J / * f 

*y ? * * y a? 7 $ y * N, n - i f ^ ^ y ^ 

r ? x , * * - ( n,n -^x^a^tJ^*^-^) 

- 7 * - b „ N.N.N'.N' - f M>t*-/, J - 
*? ? V >S 7 i * * N,N - *S } T * - P - 7 i - 
x^-^T^ ^. /. . J - > -f $f*f-*'+ 2 

- > ^ >f lf*f-»* - ^ 7 $ i/X^X^ — 

T ^ + „ x - if ( *■« ftfB4JJ«7r.24. P 
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ox 5*^^ n ^^t:©^^^^7^*x^xcf^ 

C0 2 fc> X N 2 0 t^i, 8>M%)%:tt1i ft . II X 

5 U^SIt^»Lt^ ( W * tf B SR ) * tt 
^•cg, conftlt^feo^Httt, 7 */ *s 

* _ * :s 7 | Ki?itf7/^y^t 0 -b IJ/KO 
X )47/ftt»#*tf&ni. « Jffl © * © fl& 
©ffl^XtffSfefflOtfcffifcKW^atffBttT 0 ?* 
f Kunttttof f-flaadbucb ) , Iff VB * * 

7 4 - 7 t ( Vlaweg ) X {>* * * ^(flochtUn) 
3? % 1) * As * y — • 7 1^5-; ( Carl - 
H»ai«r-V«rlag ) . A s ? ( Munich ) „ / ? 6 6 

ff*47iy»KO«tt h U * + *>7 
I v „ MJ/f^7^. n - y. 

m^J-JJ^J X tf^7iJli^^»C U7i 

^i(»iL(tt*AA7i Kffi)t^tf^HT 

3 ytatut^s. ^ia^ttdttt^t. *- 7 

* * IHJUrl* * f *7 t y ) frb* z><£to<o-* 
y ~ 7 7*'7*fcP(#*L<tt**'A7 
a, f * F ) . *hx(fl*.tf7-fc)-;'* > ^ a- x 

/-a-#(^*.W:7x/-a-. y^.^7^7-^ 

»tti:L-ClS£ffl-r*©K3aUA:. << y 7 * - 
hEfc&CTKJRm^fc'&trS&HTS^tt:. h y x 

* / - a- 7 $ ^ * MJ O ° - ^ 7 » 
N - / ?A>'7**7-*'7$y* N - x ju *s * 

J — A* 7 i y % N,N - ^/'^A'X^y-A'TS 

x % *nb07i^i7A'*i'y*ty M 
tf7*o ^ux^^-y Pi?X^/-i/t{fix^v^^ 
F ) fc©fifi<£fl%*Xtf f-c 

5a^iKa*^7i^^f^^^ ia:-«H7^ 

i & ^ L -C i d 



*©<fe©ffa*#jKt± K-f 229,290 

# ( C ti1r±*Bl#*f #3,620,9 nmKttZ'th ) 

/ T a* */ */ a * ? y x & Z> o 

**©X$*7A**y2Kfi*<fc» % * h 9 * a 7 x 
/. 769,0V3%). 

©*JR**tMfc£&t©«lT0t^^ja3n&o 
cox 3*.«#*Xtf*nfco/&#tfi/8tt »M y 

# i* W « a ra n ■* flU0£4.zr«-» s»0»j^ 

o/?*t 8U*©, fg*tf#? 4* 

S^ttt. *Ufc»i*XCfKSflJ©X $ 4 # ffi ?S & 

y»otf y ?Ati*x&BnrSfc©7i ^ *a ♦ w 
»';i^;->7 , } y4S*L"Cv»4, vr** 
a* * * Wt © X 54^>*y»07^* 'J ffl^It; 

7 x * - * * a * yfy-^ttox^fcHSEsa© 
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* ; /7,J-7 4# ( * ffl#flF»J.7 ^C«e^4e* ) ; 

#2,3 3 0./ 7 S^*IV%2,330J. / / 

a- a 7** r ( M y^f^Wffl^^^iKB^m 

/.7 6%3 6 7^ ; *IS#flF J4<.7.2 7^) ©X J 

a«***<fc-frtt©tt**c. » * u <t « m a ft * 
ttttftHiii (n) . * * * ^gft« a) . x ^ a-^ * 
*y*»U)*xv** y u> © x 54* 
a* # y »©a (d) at*- x cf se ft * 

flS*>7 p *-A'i|.-ft»*>^*-A'tt. fi^9MyR 
3> a* a , ^gj? i^iftg 

*>**^A*ai©x His (y) <t * m x h h • 
*tt#ti, c©/feifcwu-cf±^ta^«{i:^% 
*y*?3'fcoM*-*ic< ro«Hfiiiifiiini 

* * f Ki^B V V * * P ©#*£■# jtf 

»^r*j7, t © x ;> 4»?&fiijf±^^w:^a^^ 
a^^i^7^^^;m-if/7,^d7#^xcfa4 4^^i^<r 

& . 

& k a *u « tf • aftTk^a-i^n^^a 
pox n»i itRist a »s ; '* 7 7 
<f ^*-XCfffiS5ft7A'3-A'^xcf^^f-A/ijey 
y a + *:/©x 5 4^»©»?awa?si ; a * x 

y *W*>A***7*-h*'X0 : fllBT5'*-*A 

iV^4?)J»»T>'**!> AOi $ 4 2 fci © E& # 

2nx?PJ;*^^x^is,{b©^^frc«-r-&2es?«; 
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t^^so a* tt ffl s *t * . *58i9fcioti 
^t^ii. as u # © * nuiim / 2 / n~ 
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Km k? a o **tt7 

* $ - * © X dft&AirXtfxrf + ^ftjigox 
5ft^?«*^s'**&£-L-C^&. ^/gio&ic; 

C J: T t & • *%59JCU7t^«p-C» 82 J# 3 n 

#r&si©?3B&3:ft/t'f©K£a-c&£;ax »j ^ 

^ ( 0T#r charging ) £ L "t *Q b tl X * t> . * S3 # 
ff»4/7«0 7 0-»* X V %3J 1 1>J0**K 

£ < © » # * ftflARjkOft)6IC'/ 9 a-yt 



hm ? #ttWfi£»Wffl*SIU/.2/,4709* Xtf 

&4i ^7j-^f^^H^^^^aio^|jir rtasisa 

ft tt«<ffctt©f6fe#*isa-c* a ( £E#tt& 

4/4-40*44) *< . o * ^ 7 * - « x ^ * * fct 
£ sa © 7 $ ^-^ffiKxo-cisf&fr^siJt-rac 

^^r^XCfTK^afr^Offtt^ihOTttttcaffl 

o*-c. ^fcEfrJ^TOfcififllfrcx^-tsferc 

T^-ca*ifcx a tOtii. 

C ] 

* \) x - I 

*> * 1- - ±<s * * v h no * x . % 5 



70. *i«(400«ao% asaj-kj^icf u 

i^i^UiH^t tflljBiLJt. ■ to © B K *c 
7t. h^*^©Jt%SSlE^attlrCXO-C?Sto© 

aK*-saifc«-p^. //*h©hh*c*>*^-c 

4. <W k* 4-4*^)018^^^^^^^.^ 

rtc^^u/ta, * s £ © * t t % K 

b* M £ # u * . 40*©jjcBMt* h v » a « « 

C/J-i H-^) XSttt^t ©»%&/£# 

SI * * fc^fft . ^2^. £ © OH ffi (Mitt J4%? 
©^^■*(C«^^a)^* 3=JK®/*^rctt* 

* © 8 # » a j- 5 ij^-^jc^i^t^at 



% ) ^ia^') 3* i - f ^ i J 7 kp 41 £ # L rt o 

& i) x - ? n 

» # tt . & & IB ffi *t . tf*^«S4 
^^.Jt^iOiaSa^^^nOttaT. / 2 9 O i~ 7 
\s * - /, S - ttf h/uxx( C 

* I ©SlfcIS*feigiRS*tfc /, 6 
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